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(54) OPTICAL DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly write track 
address information in PMA (expanded recording area) 
even when the write is interrupted by running out of a 
battery during the time of writing a data on an optical 
disk. 

SOLUTION: When a power source voltage of the battery 
1 1 is dropped lower than a preset reference voltage, 
information about the writing state for showing whether 
writing of the track address information on the optical 
disk 1 is completed or not is stored in a nonvolatile 
memory 8 by a CPU 7, and at the time of supplying the 
power source again, when incompetion of writing the 
track address information on the optical disk 1 is judged 
based on the writing state information stored in the 
nonvolatile memory 8, this track address information is 
written on the optical disk 1 , and the optical disk 1 is 
inhibited from being taken out until this write is finished. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A means by which the exposure of an optical spot performs record and playback of data to the 
optical disk in which multiple-times over-writing is possible, In the optical disk unit equipped with the 
auto-loading EJIEKUTO means which takes in and takes out and makes this optical disk automatic The 
means which writes user data in said optical disk, and a means to memorize the track-address 
information on the user data written in with this means to nonvolatile memory, The means which vmtes 
the track-address information memorized by nonvolatile memory with this means in the expansion 
record section of said optical disk, When the supply voltage of a cell becomes lower than a reference 
electrical potential difference with the cell which supplies a power source, a supply voltage monitor 
means to supervise whether the supply voltage of this cell became lower ttian the reference electrical 
potential difference set up beforehand, and this means, A means to memorize the vmte-in status 
information which shows said optical disk whether track-address information has finish writing to 
nonvolatile memory. When it judges [ which was memorized by said nonvolatile memory ] whether it 
writes in and track-address information has finish writing to said optical disk based on status 
information and track-address information has finished writing by this decision at the time of a power- 
source reclosing. The optical disk unit characterized by establishing a means to forbid the ejection of the 
optical disk by said auto-loading EJIEKUTO means until it writes the track-address information in said 
optical disk and the writing is completed. 

[Claim 2] The optical disk unit characterized by establishing the means which removes said optical disk 
with said auto-loading EJIEKUTO means in an optical disk unit according to claim 1 when the supply 
voltage of a cell becomes lower than a reference electrical potential difference with said supply voltage 
monitor means at the times other than a write mode. 

[Claim 3] A means by which the exposure of an optical spot performs record and playback of data to the 
optical disk in which multiple-times over-writing is possible, In the optical disk unit equipped with the 
auto-loading EJIEKUTO means which takes in and takes out and makes this optical disk automatic The 
means which writes user data in said optical disk, and a means to memorize the track-address 
information on the user data written in with this means to nonvolatile memory. The means which writes 
the track-address information memorized by nonvolatile memory with this means in the expansion 
record section of said optical disk, When the supply voltage of a cell becomes lower than a reference 
electrical potential difference with the cell which supplies a power source, a supply voltage monitor 
means to supervise whether the supply voUage of this cell became lower than the reference electrical 
potential difference set up beforehand, and this means, A means to memorize the write-in status 
information which shows said optical disk whether user data and track-address information have finish 
writing, respectively to nonvolatile memory, It judges [ which was memorized by said nonvolatile 
memory at the time of a power-source reclosing ] whettier it writes in and user data and track-address 
information have finish writing to said optical disk based on status information, respectively. Although 
track-address information has finished writing to said optical disk by this decision, while not writing in 
user data When user data and track-address information has finished writing to said optical disk, 
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[ optical disk / said ] The optical disk unit characterized by establishing a means to forbid the ejection of 
the optical disk by said auto-loading EJIEKUTO means until it writes track-address information in said 
optical disk, it writes in user data after that and the writing of said user data is completed. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical disk units, such as CD-R and CD-E. 
[0002] 

[Description of the Prior Art] A cell can be used as a power source and data can be written to an optical 
disk, and in the optical disk units equipped with auto-loading and the EJIEKUTO device which the 
optical disk is taken in and out automatically, such as portable CD-E drive equipment and pocket mold 
CD-R equipment, when performing the truck writing of data to the optical disk with which it was 
equipped, it is carrying out by two kinds of approaches as follows of writing in. 
[0003] (1) One is the approach of writing the track-address information on the starting time of the truck 
reserved before writing user data in a truck, and stop time amount in the expansion record section 
(PMA) on an optical disk, and writing in user data after that. 

[0004] (2) Even if another receives an instruction of truck reservation, it memorizes inside equipment 
the information which should be written in PMA, without writing in a disk immediately. Generally 
volatile memory is used for this storage. And the approach of writing the information which is carrying 
out [ above-mentioned ] storage in PMA, just before ejecting an optical disk after writing in user data. 
[0005] Moreover, when a cell was used as a power source of a disk, two level, a high order and low 
order, was prepared as the supply voltage monitor level, when cell voltage came below the voltage level 
of a high order, the current supply source to writing and an erasion current drive circuit was suspended, 
and when it became still smaller than a low-ranking voltage level, there was equipment (for example, 
refer to JP,5-22983,A) which stops all electric power supplies. 
[0006] 

[Problem(s) to be Solved by the Invention] however, by the approach to write in above-mentioned (1) 
When writing is interrupted with a cell piece during the writing of user data after writing in PMA, When 
the reclosing of the power was carried out and it vmtes in again by connection of a changing battery or 
an AC adapter etc.. Since PMA is already written in, it will be written in at the time of interruption and 
will resume the writing of data from the next truck of the truck which was inside, and the problem of 
leaving an intact part and making a storage region useless was all over the truck which interrupted 
writing. 

[0007] Moreover, there was a problem of being over-write user data, since PMA is not vmting in 
completely when the reclosing of the power is carried out by connection of a changing battery or an AC 
adapter etc. when user data are written in by the approach to write in above-mentioned (2), PMA is 
written in and writing is interrupted with a cell piece to inside, and it writes in again, and it becoming 
impossible to perform data writing correctly. 

[0008] Furthermore, with the equipment which supervises the power source of the cell mentioned above, 
since an electric power supply is stopped when it becomes below the electrical potential difference of 
predetermined level, the problem mentioned above is unsolvable. 

[0009] Even if this invention is made in view of the above-mentioned point and it causes the write-in 
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interruption by the cell piece during the data writing to an optical disk, it aims at enabling it to write in 
the track-address information on PMA correctly. Moreover, also let it be the purpose to enable it to write 
in data correctly, using a record section without futility. 
[0010] 

[Means for Solving the Problem] A means by which the exposure of an optical spot performs record and 
playback of data to the optical disk in which multiple-times over-writing is possible in order that this 
invention may attain the above-mentioned purpose, In the optical disk unit equipped with the auto- 
loading EJIEKUTO means which takes in and takes out and makes the optical disk automatic The means 
which writes user data in the above-mentioned optical disk, and a means to memorize the track-address 
information on the user data written in with the means to nonvolatile memory. The means which writes 
the track-address information memorized by nonvolatile memory with the means in the expansion 
record section of the above-mentioned optical disk, When the supply voltage of a cell becomes lower 
than a reference electrical potential difference with the cell which supplies a power source, a supply 
voltage monitor means to supervise whether the supply voltage of the cell became lower than the 
reference electrical potential difference set up beforehand, and its means, A means to memorize the 
write-in status information which shows the above-mentioned optical disk whether track-address 
information has finish writing to nonvolatile memory, When it judges [ which was memorized by said 
nonvolatile memory ] whether it vmtes in and track-address information has finish writing to the above- 
mentioned optical disk based on status information and track-address information has finished writing 
by the decision at the time of a power-source reclosing, The track-address information is written in the 
above-mentioned optical disk, and a means to forbid the ejection of the optical disk by the above- 
mentioned auto-loading EJIEKUTO means is established imtil the writing is completed. 
[001 1] Moreover, when the supply voltage of a cell becomes lower than a reference electrical potential 
difference with the above-mentioned supply voltage monitor means at the times other than a write mode, 
it is good to establish the means which removes the above-mentioned optical disk with the above- 
mentioned auto-loading EJIEKUTO means. 

[0012] Furthermore, a means by which the exposure of an optical spot performs record and playback of 
data to the optical disk in which multiple-times over-vmting is possible, In the optical disk unit equipped 
with the auto-loading EJIEKUTO means which takes in and takes out and makes the optical disk 
automatic The means which writes user data in the above-mentioned optical disk, and a means to 
memorize the track-address information on the user data written in with the means to nonvolatile 
memory. The means which writes the track-address inforaiation memorized by nonvolatile memory with 
the means in the expansion record section of the above-mentioned optical disk, When the supply voltage 
of a cell becomes lower than a reference electrical potential difference with the cell which supplies a 
power source, a supply voltage monitor means to supervise whether the supply voltage of the cell 
became lower than the reference electrical potential difference set up beforehand, and its means, A 
means to memorize the write-in status information which shows the above-mentioned optical disk 
whether user data and track-address information have finish writing, respectively to nonvolatile 
memory, It judges [ which was memorized by the above-mentioned nonvolatile memory at the time of a 
power-source reclosing ] whether it writes in and user data and track-address information have finish 
writing to the above-mentioned optical disk based on status information, respectively. Although track- 
address information has finished writing to the above-mentioned optical disk by the decision, while not 
writing in user data When user data and track-address information has finished writing to the above- 
mentioned optical disk, [ optical disk / above-mentioned ] It is good to establish a means to forbid the 
ejection of the optical disk by the above-mentioned auto-loading EJIEKUTO means until it writes track- 
address information in the above-mentioned optical disk, it writes in user data after that and the vmting 
of the above-mentioned user data is completed. 

[0013] When the level which the voltage level of the supply voltage of a cell becomes lower than the 
reference electrical potential difference set up beforehand, and causes trouble to a data light is 
approached according to the optical disk unit of claim 1 of this invention. When the write-in status 
information which shows that it is finished whether writing track-address information to the expansion 
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record section (PMA) of an optical disk is memorized to nonvolatile memory and the reclosing of the 
power source is carried out by the changing battery etc. When it judges that user data finish writing from 
the write-in status information of nonvolatile memory, and track-address information is not written to 
PMA Since auto EJIEKUTO of an optical disk is forbidden and track-address information is written in 
PMA Since the writing to PMA is not completed, the fault from which the user data which were over- 
write [ area / of the user data already written in ] the user data of fiirther others, and were written first 
will be eliminated is cancelable. 

[0014] Moreover, according to the optical disk unit of claim 2 of this invention, when the supply voltage 
of a cell becomes lower than a reference electrical potential difference at the times other than a write 
mode and the cell piece has been raised at the time of a data lead or a pause since an optical disk is 
compulsorily removed by auto EJIEKUTO, if it does not exchange for a new cell, the fault it becomes 
impossible to remove an optical disk can be canceled. 

[0015] Furthermore, when the level which the voltage level of the supply voltage of a cell becomes 
lower than the reference electrical potential difference set up beforehand, and causes trouble to a data 
light is approached according to the optical disk unit of claim 3 of this invention, When the write-in 
status information which shows that it is finished, respectively whether writing user data and its track- 
address information to an optical disk is memorized to nonvolatile memory and the reclosing of the 
power source is carried out by the changing battery etc. Although it has finished writing track-address 
information to PMA from the write-in status information of nonvolatile memory When it judges that 
user data are not written EJIEKUTO of an optical disk is forbidden until user data and the writing is 
completed. [ optical disk ] When it judges that write track-address information to PMA is finished Since 
EJIEKUTO of an optical disk is forbidden imtil it writes in user data and the writing is completed after 
performing the writing to PMA Since PMA is written in, user data can also prevent incorrect- 
recognizing it as already being written in, leaving the area which carried out the Ught of another user 
data to the next truck, and wrote them to it first with a free area, and making it useless. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is concretely 
explained based on a drawing. Drawing showing other examples of a format in case drawing and 
drawing 3 which show the example of a format in case the block diagram in which drawing 1 shows the 
configuration of the optical disk unit of 1 operation gestalt of this invention, and drawing 2 write data in 
PMA of an optical disk write data in PMA of an optical disk, and drawing 4 are drawings showing the 
radial data area layout of the CD-R disk of a multisession method. 

[0017] This optical disk unit is equipped with auto-loading and the auto EJIEKUTO fimction (since a 
detailed device part is well-known, illustration and explanation are omitted) to perform record ****** of 
data to optical disks, such as CD-R and CD-E, and to perform incorporation of that optical disk and 
ejection. As shown in drawing 1 , the rotation drive of the optical disk 1 is carried out by the spindle 
motor 2. The roll control system 3 is controlling rotation of the spindle motor 2, and it is controlling to 
rotate an optical disk 1 with a fixed linear velocity. 

[0018] An optical pickup 4 builds in the semiconductor laser which omitted illustration, optical system, 
a focal actuator, a truck actuator and a quadrisection photo detector, and a position sensor, and irradiates 
laser beam L at the recording surface of an optical disk 1, 

[0019] Through the pre amplifier which omitted illustration for the reflected light from the optical disk 1 
which received light by the optical pickup 4, by adding the output of the pre amplifier, the signal 
detecting element 6 generates the regenerative signal (RF signal) of an optical disk 1, and outputs the 
generated regenerative signal to the drive controller (CPU) 7 through the demodulator circuit which 
omitted illustration. 

[0020] Moreover, by the focal control means which similarly carried out little abbreviation of the 
illustration through the pre amplifier which omitted the illustration in the signal detecting element 6 for 
the reflected light from an optical pickup 4, a focal error signal (FE signal) is generated and the truck 
error signal (TE signal) is generated based on the focal error signal within the truck control means which 
omitted illustration. 
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[0021] Those FE signals and TE signals that were generated are outputted to the actuator control system 
5, and the actuator control system 5 controls the focal actuator and truck actuator in an optical pickup 4 
using the FE signal and TE signal. Moreover, the laser drive circuit 9 controls the semiconductor laser in 
an optical pickup 4. 

[0022] The write-in processing of track-address information to the expansion record section (PMA) of 
an optical disk 1 memorizes CPU7 to nonvolatile memory 8 beforehand, and when an instruction of 
truck reservation is received through an external interface from the initiator which omitted illustration, 
just before discharging an optical disk 1, it checks the contents. The above-mentioned track-address 
information is data, such as starting time which v/roto in the user data of an optical disk 1, and stop time 
amount. 

[0023] CPU7 performs the writing to PMA just before disk EJIEKUTO according to the contents. That 
is, CPU7 takes in the optical disk 1 inserted by the user by the auto-loading function, and performs 
record and playback of user data to the optical disk 1. And even if CPU7 receives the reservation 
instruction of a truck, it is memorized to nonvolatile memory 8, without vmting immediately the 
information which should be written in PMA in PMA of an optical disk 1. 

[0024] Then, user data write in the user data area of an optical disk 1, and the information stored in 
nonvolatile memory 8 just before ejecting the optical disk 1 is read, it writes in PMA of an optical disk 
1, and an optical disk 1 is ejected. 

[0025] The cell 1 1 supplies supply voltage Vcc to all the circuits that need the power in this optical disk 
unit. Moreover, the value which gave some allowances to the threshold value of the level which can 
perform a data light with the normal supply voltage from a cell 11 in the reference electrical-potential- 
differerice storage section 12 is memorized. 

[0026] And the power of this cell 1 1 is lost, and if it falls rather than the reference electrical potential 
difference for a comparison beforehand memorized in the reference electrical-potential-difference 
storage section 12, the supply voltage supervisory circuit 13 will output "H" level signal to CPU7 as an 
abnormality signal in a cell. It is good for the supply voltage supervisory circuit 13 to use comparators, 
such as a comparator, and LSI for a monitor. Moreover, if CMOS logic is used for the supply voltage 
supervisory circuit 13 and more than 2.5V and TTL logic will be used for it, it will output "H" level 
signal beyond 2V. 

[0027] CPU7 will memorize the write-in status information which shows that it is finished at PMA of an 
optical disk 1 whether vmting track-address information to nonvolatile memory 8, if it recognizes that 
the electrical potential difference of a cell 1 1 fell rather than the reference electrical potential difference 
with "H" level signal from the supply voltage supervisory circuit 13. Moreover, if it is the middle of 
finishing writing user data, an optical disk 1 will be ejected, otherwise, an EJIEKUTO restraining order 
will be issued. 

[0028] CPU7 does not write in track-address information on PMA until it receives the EJIEKUTO 
instruction of an optical disk 1 while not receiving the abnormality signal in a cell from the supply 
voltage circuit 13. A push on the ejection switch which omitted illustration notifies the EJIEKUTO 
instruction of the optical disk 1 to CPU7. 

[0029] When it is exchanged in a cell 1 1 and the reclosing of the power source is carried out, CPU7 is 
written in from nonvolatile memory 8, it reads status information, judges whether based on it, track- 
address information has finish writing to PMA, if it has finished writing it, it forbids the ejection of the 
optical disk 1 by the EJIEKUTO function, reads track-address information from nonvolatile memory 8, 
and writes it in PMA of an optical disk 1. EJIEKUTO prohibition is canceled after the writing. 
[0030] In addition, when the CD-R disk of a multisession method is used for an optical disk 1, a data 
area layout radial [ the ] is a field for checking power in case PCA writes data in an optical disk, as 
shown in drawing 4 , for example, the field which can perform the test of 100 batches is secured. 
[0031] Moreover, the track-address information on an optical disk is vmtten to PMA. A lead-m groove 
field and a lead-out field are before and behind the truck which writes in the user data of each session, 
respectively, and the truck information on sessions, such as a table of contents (TOC), is written in a 
lead-in groove field. The information on termination of a session is written in a lead-out field. 
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[0032] PMA consists of 1000 blocks and records the following three information. 1. Number of Truck, 
Starting Time of the Truck, and Stop Time Amount 2. Disk Eye DIN TIKESHON (Option) 3. Skip / 
ANSUKIPPU Information (Whole Truck or Part Can be Made to Skip at Time of Playback) 
[0033] The same value must be repeatedly written to 5 blocks which the three above-mentioned 
information follows. Moreover, there is the need which continues writing on the other hand of writing 
10 blocks temporarily. 

[0034] Then, if CPU7 is written in just before memorizing inside the drive the track-address information 
which should be written in PMA, without writing in an optical disk 1 immediately and discharging an 
optical disk 1, even if it receives an instruction of truck reservation of an optical disk 1, since it can be 
written in in a format as shown in drawing 2 , will simimarize 10 blocks of blocks 11-15 and blocks 16- 
20 and will write them in at once, it is not necessary to waste PMA. 

[0035] On the other hand, since one PMA writing arises to one truck reservation at the time of the truck 
reservation which reserves a truck in PMA write-in processing before writing user data in a truck, it will 
write in in a format as shown in drawing 3 , and blocks 1 1-20 and blocks 21-30 are written in when 
respectively separate. 

[0036] The flow chart Fig. showing data write-in processing [ in / in drawing 5 / this optical disk unit ] 
and drawing 6 are the flow chart Figs, showing processing of that continuation. If it judges whether the 
abnormality signal in a cell was received and does not receive at step ("S" shows among drawing) 1 as 
shown in drawing 5 , CPU? progresses to step 4, performs the usual write mode, and ends this 
processing. 

[0037] Moreover, progress to step 2, when receiving the abnormality signal in a cell by decision of step 
1, judge whether the light of the track-address information on PMA is ended, and nonvolatile memory is 
made to memorize the write-in status information which shows that it progresses to step 5 and PMA has 
not been written in if it has not ended, it progresses to step 6, EJIEKUTO of an optical disk is forbidden, 
and this processing is ended. 

[0038] And if the light of the track-address information on PMA is ended by decision of step 2, it will 
progress to step 3, an optical disk will be ejected, and this processing will be ended. 
[0039] Furthermore, although this processing is ended if it judges whether the optical disk is contained 
and does not enter at step 1 1 as CPU7 is shown in drawing 6 If will progress to step 12, it will write in 
from nonvolatile memory, and the contents of status information will be read, if close is, and the 
contents have not written in PMA It progresses to step 13, and the light of the track-address information 
in nonvolatile memory is carried out to an optical disk at PMA, it progresses to step 14, an optical disk 
is ejected, and this processing is ended. 

[0040] Namely, a means by which the above-mentioned CPU7 grade performs record and playback of 
data to the optical disk in which multiple-times over-writing is possible by the exposure of an optical 
spot, The auto-loading EJIEKUTO means which takes in and takes out and makes the optical disk 
automatic, The means which writes user data in an optical disk, and a means to memorize the track- 
address information on the user data written in with the means to nonvolatile memory, The means which 
writes the track-address information memorized by nonvolatile memory with the means in the expansion 
record section of an optical disk. When the supply voltage of a cell becomes lower than a reference 
electrical potential difference with the cell which supplies a power source, a supply voltage monitor 
means to supervise whether the supply voltage of the cell became lower than the reference electrical 
potential difference set up beforehand, and its means, A means to memorize the write-in status 
information which shows an optical disk whether track-address information has finish writing to 
nonvolatile memory. When it judges [ which was memorized by nonvolatile memory ] whether it writes 
in and track-address information has finish writing to an optical disk based on status information and 
track-address information has finished writing by the decision at the time of a power-source reclosing. 
The track-address information is written in an optical disk, and the fimction of a means to forbid the 
ejection of the optical disk by the auto-loading EJIEKUTO means is achieved until the writing is 
completed. 

[0041] Thus, since PMA caimot be written, it can prevent eliminating the user data which still more 
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nearly another user data, and had been first written on it. [ area / of the user data already written in ] 
[0042] Next, when a cell piece is raised in this optical disk unit at the time of a data lead and a pause, it 
is good to eject an optical disk automatically. In this case, when the above-mentioned CPU7 grade 
becomes [ the supply voltage of a cell ] lower than a reference electrical potential difference with a 
supply voltage monitor means at the times other than a write mode, the function of the nrieans which 
removes an optical disk with an auto-loading EJIEKUTO means is also achieved. 
[0043] Drawing 7 is the flow chart Fig. showing the processing at that time. In this processing, if it 
judges whether the abnormality signal in a cell was received and does not receive at step 21, CPU7 
progresses to step 24, performs the usual writQ mode, and ends this processing. 

[0044] Moreover, when receiving the abnormality signal in a cell by decision of step 21, it progresses to 
step 22 and judges whether they are the modes other than .write modes, such as a Read mode and a 
pause, and an optical disk is ejected if it is the modes other than a write mode. 

[0045] It judges whether the light of the track-address information on PMA is ended, on the other hand, 
if it is a write mode in decision of step 22, it progresses to step 23, nonvolatile memory is made to 
memorize the write-in status information which shows that it progresses to step 25 and PMA has not 
been written in if it has not ended, EJIEKUTO of an optical disk is forbidden, and this processing is 
ended. And if the light of the track- address information on PMA is completed by decision of step 23, an 
optical disk will be ejected and this processing will be ended. 

[0046] In this way, since it ejects an optical disk automatically when there is no possibility that it may 
not write [ of PMA ] in, like a Read mode or pause mode and a cell piece is raised, a user does not have 
to do a time-consuming activity which newly fills up a cell and removes an optical disk. 
[0047] Next, it is good to check also about the writing of user data in this optical disk unit at the time of 
a cell piece, and to make it not leave a non-written in truck. 

[0048] In this case, a means by which the above-mentioned CPU7 grade performs record and playback 
of data to the optical disk in which multiple-times over-writing is possible by the exposure of an optical 
spot, The auto-loading EJIEKUTO means which takes in and takes out and makes the optical disk 
automatic, The means which vmtes user data in an optical disk, and a means to memorize the track- 
address information on the user data written in with the means to nonvolatile memory, The means which 
writes the track-address information memorized by nonvolatile memory with the means in the expansion 
record section of an optical disk. When the supply voltage of a cell becomes lower than a reference 
electrical potential difference with the cell which supplies a power source, a supply voltage monitor 
means to supervise whether the supply voltage of the cell became lower than the reference electrical 
potential difference set up beforehand, and its means, A means to memorize the write-in status 
information which shows an optical disk whether user data and track-address information have finish 
writing, respectively to nonvolatile memory. It judges [ which was memorized by nonvolatile memory at 
the time of a power-source reclosing ] whether it writes in and user data and track-address information 
have finish writing to an optical disk based on status information, respectively. Although track-address 
information has finished writing to an optical disk by the decision, while not writing in user data When 
user data and track-address information has finished writing to an optical disk, [ optical disk ] Track- 
address information is written in an optical disk, user data are written in after that, and the function of a 
means to forbid the ejection of the optical disk by the auto-loading EJIEKUTO means is achieved until 
the writing of user data is completed. 

[0049] The flow chart Fig. showing data write-in processing [ in / in drawing 8 / the optical disk unit in 
this case ] and drawing 9 are the flow chart Figs, showing processing of that continuation. If it judges 
whether tfie abnormality signal in a cell was received and does not receive at step 31 as shown in 
drawing 8 , CPU7 progresses to step 35, performs the usual write mode, and ends this processing. 
[0050] Moreover, if the abnormality signal in a cell is received by decision of step 31, it progresses to 
step 32 and judges whether they are the modes other than write modes, such as a Read mode and a 
pause, and if it is the modes other than a write mode, an optical disk will be ejected and this processing 
will be ended. 

[0051] On the other hand, if it is a write mode in decision of step 32, it judges whether it progressed to 
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step 33 and the writing of user data is completed, and if it has not ended, it progresses to step 36, and 
nonvolatile memory is made to memorize the write-in status information which shows that user data 
have not been written in, and EJIEKUTO of an optical disk is forbidden. 

[0052] Moreover, it will progress to step 34, it judges whether the light of the track-address information 
on PMA is ended, and if the writing of user data is completed by decision of step 33, if it has not ended, 
it will progress to step 37, and nonvolatile memory will be made to memorize the write-in status 
information which shows that PMA has not been written in, and EJIEKUTO of an optical disk will be 
forbidden. And an optical disk will be ejected if the light of the track-address information on PMA is 
ended by decision of step 34. 

[0053] Furthermore, although this processing is ended if it judges whether the optical disk is contained 

and does not enter at step 41 as CPU7 is shown in drawing 9 When progressed to step 42, write in from 

nonvolatile memory, and the contents of status information are read, when close was, the vmting the 

contents of whose are PMA is completed and the writing of user data is not completed, It progresses to 

step 43 and the light of the user data in nonvolatile memory is carried out to an optical disk. 

[0054] Moreover, when the writing of PMA is not completed at step 42, it progresses to step 43, and the 

light of the track-address information in nonvolatile memory is carried out to PMA of an optical disk, it 

progresses to step 44, an optical disk is ejected, and this processing is ended. 

[0055] Thus, since PMA cannot be vmtten, it can prevent eliminating the user data which still more 

nearly another user data, and had been first written on it. [ area / of the user data akeady written in ] 

Furthermore, being incorrect-recognized if user data are already written in, since PMA can be written, 

carrying out the light of the user data from the next truck, leaving a free area to the truck which 

interrupted writing, and making a data area useless can also be prevented. 

[0056] 

[Effect of the Invention] Even if it causes the write-in interruption by the cell piece during the data 
writing to an optical disk, it can make it possible to write in the track-address information on PMA 
correctly according to the optical disk unit by this invention, as explained above. Moreover, it can make 
it possible to write in data correctly, using a record section without futility. 



[Translation done.] 
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